Wild animal meat represents an important source of protein for many people in central Africa. Also known as bushmeat, this meat commodity is derived from wild animals hunted under uncontrolled conditions, transported to distant markets under rudimentary or no hygienic methods, and often eviscerated .24 hr after death. Considering the plausible role of wildlife as a reservoir for bacterial zoonotic pathogens, bushmeat may be an important public health risk in Central Africa. This cross-sectional survey served to evaluate the presence of Campylobacter, Salmonella, and Shigella in the muscle tissue of 128 wild animal carcasses from several hunted wildlife species (guenons [Cercopithecus spp.] [Cephalophus spp.] , and red river hogs [Potamocherus porcus]) sold in two markets of Port-Gentil, Gabon, in July and August 2010. Salmonella was detected from one carcass; no Campylobacter or Shigella was detected. If Campylobacter and Shigella were present, the maximum expected prevalence was estimated at 6% and 1%, respectively. In light of such very low apparent muscle contamination levels, bushmeat likely does not represent a health risk per se with respect to Campylobacter, Salmonella, or Shigella. However, because carcass evisceration and skinning can take place within households prior to consumption, consumers should follow strict hygiene and food safety practices to avoid potential health hazards associated with the handling, preparation, or consumption of bushmeat.
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Enteric diseases pose a public health challenge that has prompted multiple initiatives toward estimating their global burden (Stein et al., 2007) , which is especially important in sub-Saharan Africa among young children, HIV-infected individuals, and the elderly (World Health Organization [WHO], 2008) . In developing countries, 70% of all infectious diarrheal cases are estimated to be foodborne (Von Witzke and Kirschke, 2005) . In Central Africa, the demand for meat derived from hunted wildlife has seemingly grown within the last few decades (Barnes, 2002) . This informal and unregulated bushmeat supply chain offers a realm of opportunities for human exposure to wildlife that potentially harbor a diversity of zoonotic pathogens (Peeters et al., 2002; Apetrei et al., 2005; Pourrut et al., 2011) .
In comparison to meat from domestic livestock sold in African markets (Hiko et al., 2008; Nzouankeu et al., 2010; Kagambè ga et al., 2012) , research on the bacterial contamination of meat from African wildlife is scarce even for common zoonotic pathogens such as Salmonella spp. and Campylobacter spp. However, some studies have reported the intestinal carriage of Campylobacter spp. and Salmonella spp. from wildlife in Japan (Lee et al., 2011 ), Sweden (Wahlströ m et al., 2003 , Nigeria (Oboegbulem et al., 1990) , and Uganda (Nizeyi et al., 2001) , whereas Shigella spp. has been reported in nonhuman primates (Nizeyi et al., 2001) . Published studies on the bacteriologic status of bushmeat are rare with the detection of a few nonpathogenic bacteria reported from smoked bushmeat (Kayode and Kolawole, 2008) . Our objective was to evaluate the prevalence of Campylobacter spp., Salmonella spp., and Shigella spp. in fresh meat from several wildlife species sold at urban markets in Gabon, Central Africa. (Wilkie and Carpenter, 1999) . The sample size was set at 150 carcasses with the use of an expected prevalence of 10% for all three bacterial pathogens, a 5% precision level, and a 95% confidence interval. During each market visit, a maximum of two carcasses per bushmeat trader was collected from differing mammalian families. Documented information included the animal species and gender, collection site, and origin.
For each carcass, skin was aseptically removed from the lateral aspect of each thigh and 100 g of underlying superficial and deep muscle tissue per thigh were removed within 1 hr of carcass collection. Both subsamples from each carcass were placed into separate sterile containers, maintained at 0-4 C and shipped within 24 hr by air to the Centre International de Recherches Médicales de Franceville, Franceville, Gabon for bacteriologic analysis.
To detect Salmonella spp., 25 g of muscle were mixed with 225 ml of buffered peptone water (BPW; bioMé rieux, Marcyl'É toile, France) and homogenized for 20 min. After a 24-hr incubation period at 37 C, one drop of pre-enrichment broth was inoculated onto Selenite (bioMé rieux) and Muller-Kauffmann (bioMé rieux) agar plates incubated for 24 hr at 37 C. Presumptive colonies were subcultured onto Hektoen (bioMé rieux) and SalmoShigella (bioMé rieux) agar plates and incubated for 48 hr at 37 C. Suspected Salmonella colonies were selected and tested using the APIH20E identification gallery (bioMé rieux, Durham, North Carolina, USA).
To detect Campylobacter spp., 25 g of muscle were mixed with 225 ml BPW and homogenized for 20 min. After a 24-hr incubation at 42 C, one drop of preenrichment broth was added to 100 ml of alkalinized peptone water pH 8.6 solution (bioMé rieux) and incubated at 37 C for 18 hr under microaerophillic atmospheric conditions. One drop of enrichment broth was subcultured onto charcoal-based selective media (bioMé rieux) agar plates and incubated at both 37 C and 42 C for #72 hr under microaerophillic atmospheric conditions. Presumptive colonies were identified with the use of Gram stain and direct microscopy. Typical Campylobacter colonies were confirmed by the oxydase and catalase reaction tests. Identification of suspected colonies inoculated on Preston media (Biokar Diagnostics, Marcy-l'É toile, France) involved the use of the immunoenzymatic VIDASH-CAM technique (bioMé rieux) and the APIH CAMPY gallery.
To detect Shigella spp., 25 g of muscle were added to 225 ml BPW and homogenized for 20 min. After a 24-hr incubation at 37 C, one drop of pre-enrichment broth was inoculated onto Hektoen (bioMé rieux) and Bromocresol Purple (bioMé rieux) media, and incubated at 37 C for 24 hr. Presumptive colonies were identified through Gram staining and the API 20E gallery. Suspect colonies were inoculated on trypticase soy agar (bioMé rieux) at 37 C for 24 hr for serologic confirmation.
A carcass was considered positive for a given pathogen upon detection in at least one of its two subsamples. The contamination proportion and its 95% confidence interval were computed at the carcass level. In the absence of detection for a given pathogen, the maximum prevalence was estimated according to a probability formula used to substantiate freedom from disease proposed by Cameron and Baldock (1998) and calculated with the use of the Freecalc version 2 software (AusVet Animal Health Services, Sydney, Australia). The population was considered infinite. Confidence and power were set at 95 and 80%, respectively. The sensitivity and specificity values for culture detection methods were set at 59 and 99%, respectively, for Campylobacter according to Rosenquist et al. (2007) , and at 50 and 98%, respectively, for both Shigella and Salmonella according to Gartrell et al. (2007) .
Of 159 bushmeat samples, 31 were excluded due to shipment delays and 128 were analyzed ( , and blue duikers (Cephalophus monticola) were collected as whole fresh carcasses, whereas only fresh, raw hind limb segments were available for larger antelopes (Cephalophus dorsalis) and red river hogs (Potamochoerus porcus). Salmonella was detected in one of two subsamples from one African-crested porcupine resulting in an apparent contamination proportion of 0.8% (95% confidence interval [CI]: 0-2.3%). Neither Campylobacter spp. nor Shigella spp. were detected. If Campylobacter spp. and Shigella spp. were present in bushmeat sold markets of Port-Gentil during this time of year, the maximum expected prevalencees were estimated at 6 and 1%, respectively.
We are the first to report the intrinsic bacteriologic contamination of fresh bushmeat sold in Central African markets. The apparent contamination by Salmonella spp., Campylobacter spp. or Shigella spp. was very low, in agreement with similar studies conducted on European wildlife (Atanassova et al., 2008; El-Ghareeb et al., 2009) . Deep muscle tissue from healthy domestic animals slaughtered under controlled conditions and eviscerated within 24 hr is considered sterile (Gill, 2007) . Debate exists on whether this can be generalized to wildlife hunted under uncontrolled (53) 18 (14) 18 (14) 27 (21) conditions, transported to distant markets using basic or no meat hygienic methods, and eviscerated .24 hr after death (Fargeot, 2004) . There is a knowledge gap on the microbiologic status of meat derived from hunted animals eviscerated .24 hr after death (Paulsen et al., 2008) . In light if its public health implications, deep muscle tissue was selected for this study under the a priori assumption that all carcasses processed and analyzed were eviscerated .24 hr after death. Our results show that in situ deep muscle tissue from wildlife sold in African markets is likely sterile with respect to the three bacterial pathogens analyzed.
One of this study's limits was the use of culture-based methods that have low intrinsic sensitivity in food. However, contrary to molecular-based methods, these methods are standardized and available within Gabon. To maximize sensitivity, duplicate samples were processed and shipped within 24 hr under cooled conditions. However, that transport conditions could still have compromised bacterial viability cannot be excluded. Analyses were limited to thigh muscle of animals from four mammalian families over a 1.5-mo period that encompassed the open hunting season. Therefore, extrapolation to other muscle areas, other mammalian families, or other time periods requires confirmation. However, these results can likely be generalized to similar Central African markets for the same time period.
In summary, consumption of meat from wild animals sold in urban markets likely does not represent a health risk per se regarding Campylobacter spp., Salmonella spp., or Shigella spp. This does not, however, preclude the handling and preparation of bushmeat as risk factors for infections with Campylobacter spp., Salmonella spp., or Shigella spp. Future studies should evaluate the intestinal contents and skin contamination of bushmeat carcasses to appreciate fully the risks of infection with Campylobacter spp., Salmonella spp., or Shigella spp., which may be associated with the handling of bushmeat at market and household levels during evisceration and preparation. Compliance with strict hygiene and food safety practices is highly recommended with respect to bushmeat. 
